Introduction
Recovery after injuries to the spinal cord is severely limited. Even 3000 years ago, physicians noted that the prognosis for improvement was poor, as evidenced by this quote from Edwin Smith Surgical Papyrus, circa 2500-1600 BC: 'Diagnosis: You should say of him: ''One having a crushed vertebra in his neck; he is unconscious of his two arms, his two legs, he is speechless. An ailment not to be treated'''. During the past several decades, various therapies have been found to promote some degree of anatomical and functional recovery in animal models of spinal cord injury (SCI) [1] [2] [3] [4] , yet the prognosis for recovery in humans remains poor [5] . Although patients with severe SCI often now have nearly normal life spans [6], there is little or no improvement in function after the first few months following injury.
For many years, it was not known whether neurons in the central nervous system (CNS) were intrinsically incapable of regeneration or whether an unsupportive environment was responsible for their lack of growth within the CNS. Seminal experiments utilizing peripheral nerves as bridges within the injured spinal cord provided convincing evidence that at least some CNS neurons were capable of regenerating [7, 8] . Spinal cord neurons extended axons for several centimeters into a peripheral nerve bridge, suggesting that peripheral nerves contain factors that upregulate growth processes in CNS neurons and/or that the CNS environment contains factors that inhibit axonal growth. Research has since focused on the identification and blockade of inhibitory factors in the CNS, as well as on the administration of exogenous neurotrophic factors to stimulate axon growth.
The dorsal root crush model of spinal injuries One experimental model that is particularly well suited to study axon regeneration within the CNS is the regrowth of sensory axons into the spinal cord after crush lesions of the dorsal root. Of the various axon tracts within the cord, sensory axons are among those that respond best to experimental therapies to promote regeneration [4] . Dorsal root disruption occurs commonly in brachial plexus injuries and leads to disuse of the affected arm, even when motor roots remain intact. In these injuries, regenerating sensory axons are normally unable to grow back into the spinal cord when they reach the transition between the peripheral nervous system (PNS) and the CNS, termed the 'dorsal root entry zone' (DREZ) [9] . Over the past 10 years, various treatments have been found to promote growth past the DREZ and into the spinal cord; this model has therefore provided a useful system to study the relative advantages of different therapies (Table 1) .
Sensory neurons are located in dorsal root ganglia (DRG), which lie within the PNS, allowing access to the neurons without disrupting the spinal cord. Their cell bodies are pseudo-unipolar, with a peripheral and a central branch. The peripheral location of sensory axons makes them easily available for anatomical labeling and electrophysiological stimulation to test for functional synapses within the spinal cord. The DRG contain many functional classes of sensory neuron that convey specific sensory modalities, innervate a variety of peripheral targets and project to specific locations within the spinal cord (Box 1). These characteristics make it possible to assess whether different classes of regenerating axons project back to their original target areas. Regeneration following dorsal root crush occurs rapidly until the axons reach the Review
